he latter on the basis of his 1960 work with the Expedition. 


ANADA’S increased interest in the economic poten- 
tial of her far northern arctic islands and the 
participation of the country in the recent International 
eophysical Year (IGY) have given stimulus to the 
systematic exploration of the Canadian North. An 
important current effort in this direction is being made 
by the Jacobsen-McGill Arctic Research Expedition. 
ponsored by McGill University, the Expedition has 
spent each summer since 1959 on Axel Heiberg Island, 
80° north latitude, about 700 miles from the Pole. 
It is there now in the summer of 1962. 

The immediate aim of the Expedition, which has 


Reprinted from Middlebury College News Letter, Summer 1962 a 


The author checking a solar radiation instrument used in the Jacobsen-McGill Arctic Research 
xpedition’s heat energy balance studies. Following his graduation from Middlebury, Mr. Havens 
ndertook graduate work im meteorology and served as a meteorological officer in the U. S. Navy. 
e has recewed graduate degrees from Florida State University and the University of London, 
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received funds from the Canadian Government, as we! 
as financial support from commercial organizations and 
private patrons, is the investigation of the island’s 
natural environment. Its purpose therefore differs from 
that of field prospectors who are seeking areas for 
possible future mineral and petroleum exploitation. 
Of these latter expeditions field parties working in the 
possibly oil-rich western Queen Elizabeth Islands have 
recently received considerable publicity. 

Foelbwing a brief reconnaissance during the summer 
of 1959 the Expedition, under the leadership of the 
Swiss glaciologist Dr. Fritz Miiller, had large parties 

—each numbering more than twenty 
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one 
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White Glacier and Thompson Glacier meet in the Jacobsen-McGull Arctic Research 
Expedition’s area of scientific investigations this summer on Axel Herberg Island, 
N.W.T., Canada. Thompson Glacier’s movement has greatly contorted the glacier’s 
medial moraines producing a striking pattern. Beyond the farthest mountains lies 
the island’s main ice cap. A cloud shadow temporarily darkens the foreground. 


A glacial-hydrological experiment being conducted in a melt-channel on White 
Glacier. Tributary glaciers descend over stratified formations to Thompson Glacier 


in the middle background. 


A profuse growth of cotton grass in the swamp at Colour Lake, with the Expe- 
dition’s two permanent base camp buildings in the background. 


Ringnes and Amund Ringnes Islands it was claimed 
by Sverdrup for Norway by right of discovery, but the 
claim was never contested. After considerable and long- 
delayed negotiation, the Sverdrup Islands ofhcially 
passed under Canadian sovereignty in 1930. In many 
instances, however, the original Norwegian place- 
names have been retained, and their crispness and 
vitality seem appropriate in the stark setting. 


N THE years following its discovery Axel Heiberg 
] was visited briefly by a number of field parties, but 
scientific work was limited to reconnaissance journeys 
that, for the most part, undertook biological and 
geological collections along the east and south coasts. 
The work of Sverdrup’s expedition, in particular the 
topographic surveys of the coastal areas, remained the 
major scientific accomplishment in the area until the 
establishment of the jointly operated Canadian-U. S. 
weather stations of Eureka on Ellesmere Island in 1947 
and Isachsen on Ellef Ringnes Island in 1948 and the 
inauguration of an extensive series of ground and aerial 
surveys of the Queen Elizabeth Islands by the Canadian 
Geological Survey and the Royal Canadian Air Force 
during this period. 

Complementary to the work currently being done on 
Axel Heiberg Island are the activities of two Canadian 
Government expeditions: the Polar Continental Shelf 
Project, undertaking geological and geophysical ex- 
ploration of the shelf and islands bordering the Arctic 
Ocean, and ‘“‘Operation Hazen’? which, although 
originally a Canadian contribution to the IGY, has 
subsequently continued glaciological, meteorological, 
and general geophysical investigations in northern 
Ellesmere Island. In addition American field parties 
have conducted scientific studies during recent years on 
the Ellesmere Ice Shelf, an area of land-fast ice north of 
Ellesmere Island that is believed to be the birthplace 
of many of the ice-islands that slowly circulate around 
the Arctic Ocean. Both American and Russian scientists 
have used these islands as floating observation stations 
during the past several years. 

Considerable attention has been given by McGill to 
the place which an arctic expedition can have within 
the organization of a university. Senior scientists in 
the geography, geology, physics and meteorology 
departments of the University have acted as advisors 
for the individual programs and several have been in the 
field for short periods. Co-ordinated by Dr. Miiller, 
much of the planning and execution of the programs 
have been carried out by graduate students from the 
University, or in a few cases from abroad. In the field 
these men have been assisted in their observations by 
undergraduates. Thus representatives of the main seg- 
ments of the university population have been brought 
together to work on problems of mutual interest. 


A motor toboggan pulling a heavily loaded Nansen sledge assists in the 
transportation of equipment and supplies over ice-covered ground. In par- 
ticularly rough areas and over bare ground, however, considerable back- 
packing by personnel 1s necessary. 


Light-weight airplanes, on large, low-pressure tires or skis, are hired by 
the Expedition to lay caches and transport personnel to areas remote from 
the base camp. The versatility of Piper Super-Cub and Beaver atrcraft in 
particular has been repeatedly demonstrated. Their use has revolutionized 


the exploration of the Canadian Arctic. 


HE accompanying photographs give some indication 
T of the alpine nature of much of Axel Heiberg Island, 
about a third of which is permanently covered by 
snowfields and glaciers. Field work under such con- 
ditions would be extremely difficult, indeed hazardous, 
without the aid of experienced mountaineers. For this 
purpose several men with alpine experience have been 
recruited from Switzerland, and they have, in addition, 
frequently contributed directly to the scientific pro- 
grams. 

The international complexion of the Expedition, the 
result of attempting to find the best qualified person for 
the job to be done, has itself lent a stimulus that would 
not be found in a purely national venture. Scientists 
from Austria, the Netherlands, Norway, South Africa, 
Sweden, the United Kingdom, and West Germany as 
well as Canada, Switzerland, and the United States 
have taken part. One can say, in this respect, that the 
Expedition has helped carry out at the working level 
the organizational goals of the IGY. Its academic out- 


look, quite new to North America, is in many ways 
similar to summer arctic expeditions that have been 


undertaken by British universities and schools since the 
1920's. 


OLLOWING a two-month summer season this year, 
lage primarily to continue the glaciological and 
meteorological observations, the current series of 
detailed investigations will be brought to a close, to 
permit the working up of the large amount of data 
that has been collected. It is anticipated, however, 
that routine observations, to provide continuity and to 
aid in the further training of personnel, will be con- 
tinued in the future. At the present time results can 
only be considered preliminary; however, some of 
them might be of general interest to News Letter readers. 

The amount of snow and ice accumulated on a glacier 
during a particular year, less the amount lost, mainly by 
melting, determines the glacier’s mass budget, some- 
what analogous to a financial credit/debit balance. It 
has been found that large fluctuations in this annual 
budget exist from year to year on Axel Heiberg Island. 
In 1959-60 the budget for White Glacier, a typical 
valley-type glacier, was strongly negative, but in the 
following year it was slightly positive. Persistence of 
a negative budget over many years will lead to a retreat 
of a glacier’s snout. At a time when most of the glaciers 
of the Northern Hemisphere are in retreat, it 1s partic- 
ularly interesting that two of the four glaciers of 
western Axel Heiberg Island which are being in- 
vestigated in detail show measured advance, one of 
them as much as sixty feet during 1960-61. 

It is obvious that fluctuations in the glacier’s mass 
budget reflect fluctuations in the contemporary meteor- 
ological elements—mainly snowfall and summer heat, 
the latter in the form of solar radiation and sensible 
and latent heat from the air over the glacier. Determina- 
tion of these factors, either by measurement or calcula- 
tion, 1s the main task of the Expedition’s meteorologists. 

Popular imagination assigns severe conditions to 
arctic ice caps even during the summer, but the weather 
station located over a mile above sea-level on the island’s 
main ice cap did not confirm this in 1960. Temperatures 
during the author’s stay there, from late May to late 
August, generally ranged between 20° and 30° F.; the 
summer was, however, unusually warm. Fog, often 
depositing ice was present about a third of the time, 
and drifting snow was not uncommon. However, 
brilliant days with up to twenty-four hours of bright 
sunshine provided delightful contrast. Short periods 
of melting occurred from time to time, and this feature 
of the summer weather has subsequently been found to 
occur up to elevations of at least 6800 feet, near the 


island’s highest peak. 


n the valleys of the fiorded west coast, summer temperatures can 
I attain relatively high levels, particularly in sheltered depressions 
such as the one occupied by the Expeditions’ base camp, where 
an absolute maximum of 66° F. was experienced in 1960 and 
61° F. during the following year’s somewhat cooler summer. 
Thawed soil, underlain by permanently frozen ground, occurs in 
many of these valley locations and where combined with a 
favorable microclimate supports considerable vegetation. Botanical 
collections have doubled the number of vascular plants previously 
known to exist on the island, and the number of lichen species 
found has been increased from seven to about 250. 

At one site a core of peaty material was extracted and later 
subjected to pollen analysis. The evidence indicates that plants 
similar to those now prevalent were present during the past 
several thousand years. This work has identified minute amounts 
of pollen from pine and alder, which is attributed to a wind- 
blown origin. Present-day source areas for this pollen lie over a 
thousand miles to the southwest. Sections of tree trunks in 
fossilized condition have also been found in the area. A suggestion 
has been made that they might have grown in situ some one hundred 
million years ago. The hypothesis that they are Cretaceous drift- 


wood, brought from perhaps a considerable distance and raised 
to their present elevated sites by a rise of the land relative to the 
sea, has also been put forward. 

As the vegetation cover of western Axel Heiberg Island was 
found to be richer than expected, it is not surprising that more 
animals inhabit the area than had previously been thought. The 
vegetarians: musk-ox, caribou, arctic hare, and lemming, as well 
as the predators: arctic fox, wolf, ermine, and snowy owl have 
been seen by field parties. Ringed seal can be found in the fiords. 
Birds sighted in the area include ptarmigan, snow bunting, long- 
tailed jaeger, arctic tern, turnstone, eider duck, snow goose, and 
various seagulls. 

The scientific work thus far accomplished on Axel Heiberg 
Island has established a foundation for more detailed and varied 
studies by future generations of students and graduates, with the 
continuity of the investigations maintained by scientists on the 
University’s faculty. The area is an unusual field laboratory of 
great beauty in which a student can complement his classroom 
work by practical experience. In addition the Expedition provides 
him with the advantage of working in a milieu of international 
scientific co-operation and fellowship. 


“i 
PHOTOS BY F. MULLER 


ie 


niversity of Alberta Library 


win 


0 1620 033 


